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ÅQualifications.

ÅNoise basics and the IPCB noise 

level limits.

ÅWind turbine noise generation.

ÅWind turbine noise measurements 

and model validation.

ÅNoise level modeling results and 

demonstration of compliance with 

IPCB noise level limits.
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ÅEntire 30-year career dedicated to the 

measurement, analysis, and mitigation 

(reduction) of environmental noise.

ÅFocus on wind turbine noise in the last 

decade.

ÅConsulted on wind turbine projects located 

in 17 states across U.S.

ÅAnalyzed noise on over 50 wind projects.

ÅMeasured noise on more than a dozen 

wind projects ïspent many hours in the 

field at operating sites, much of it at night.

ÅConducted more than 10 wind analysis 

and measurement projects in Illinois.

ÅExpert testimony; recognized expert by 

boards, courts, and colleagues.
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ÅNoise (sound) is measured in decibels (dB).

ÅHumans generally hear frequencies between 20 and 20,000 Hertz (Hz).

ÅThis is ñaudible noiseò and is expressed using A-weighted decibels (dBA).

ÅA-weighting replicates how the human ear is more sensitive to mid and 

high frequencies than to low frequencies.

ÅLow frequency noise (LFN) is that from 20 to 200 Hz. Examples include a 

loud car stereo, a freight train, thunder. Expressed as C-weighted (dBC) or 

octave band noise levels (dB).

ÅOctave bands are groups of frequencies (9 standard bands).

~30 Hz
άaƛŘŘƭŜ /έ 
~216  Hz

~7,900
Hz
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The 1,000 Hz limit usually 
controls, sometimes also 

the 500 Hz band.
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ÅWhat is primarily audible at residences is aerodynamic noise, which is that 

produced by the blades moving through the air. Some noise is produced by 

gears, motors, pumps, and fans located inside the turbine nacelle.

ÅAs with all fans the noise produced is directly related to tip speed ïthe 

faster they spin the louder they are (much like a house fan, helicopter).

ÅNoise emissions (produced by a turbine) are quantified as sound power 

level (PWL). Noise immission, that received at a residence, is quantified as 

sound pressure level (SPL). Both can be expressed as dBA or dB. 
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ÅWind turbine manufacturers have 

been studying and refining blade 

design to increase efficiency 

(noise is inefficiency).

ÅModern turbines employ serrated 

trailing edge blades that reduce 

noise by approximately 2 dBA.

ÅExisting turbines have these 

blades as well, but the 

refinements keep improving.

ÅThe Sapphire Sky Wind project 

will use these blades.
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ÅHEI measured noise levels at 10 

different wind farms across the 

U.S. and compared results to 

predicted levels to assess 

accuracy of the model.

ÅResults demonstrated that the 

measured noise levels were 

equal to or less than predicted 

levels when the model is used 

with appropriate settings.

ÅMeasured and predicted noise 

levels at Blooming Grove 

corroborate this finding.
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500 Hertz

Location

Measured
Noise Level at 

Blooming Grove
(dB)

Predicted 
Noise Level at 

Blooming Grove
(dB)

(Over-Modeling)
Predicted minus 

Measured 
Noise Level

(dB)

M1 41 41 0

M2 40 41 1

M3 41 41 0

M4 40 40 0

1,000 Hertz

Location

Measured
Noise Level at 

Blooming Grove
(dB)

Predicted 
Noise Level at 

Blooming Grove
(dB)

(Over-Modeling)
Predicted minus 

Measured 
Noise Level

(dB)

M1 37 42 5

M2 34 41 7

M3 34 41 7

M4 34 41 7
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Table 5-1.  Highest Predicted Noise Levels at Non-Participating Residences 

Receptor Octave Band Sound Pressure Level (dB) Overall Level 

ID 31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz 4k Hz 8k Hz (dBA) 

R316 61.4 58.3 49.5 43.9 40.3 38.6 32.2 8.6 -65.0 43.4 

R315 61.4 58.4 49.2 43.8 39.9 37.9 30.5 4.0 -76.5 42.9 

R389 61.5 58.4 49.3 43.6 39.7 37.9 31.4 7.5 -66.3 42.9 

R319 61.1 58.0 49.0 43.4 39.6 37.7 31.1 7.1 -66.4 42.7 

R375 60.5 57.4 48.3 42.7 38.9 37.2 30.5 5.8 -71.3 42.1 

R414 60.8 57.7 48.6 42.9 39.0 37.0 30.0 6.7 -63.3 42.1 

R392 60.9 57.8 48.5 42.8 38.8 36.8 30.0 4.9 -74.6 42.0 

R350 60.6 57.5 48.2 42.4 38.4 36.5 30.1 7.0 -62.9 41.7 

R312 60.0 56.9 47.7 42.0 38.2 36.4 30.0 6.2 -68.8 41.4 

R720 59.9 56.8 47.8 42.1 38.2 36.4 30.2 8.7 -57.3 41.4 

R460 59.8 56.8 47.6 42.1 38.3 36.3 29.2 2.8 -79.8 41.3 

R377 59.7 56.6 47.5 41.7 37.9 36.2 29.9 6.7 -65.2 41.2 

R376 59.8 56.7 47.5 41.9 38.0 36.1 29.3 5.0 -68.7 41.1 

R314 60.2 57.1 47.9 42.2 38.2 36.0 29.2 6.6 -63.0 41.3 

R413 60.0 56.9 47.7 42.0 38.1 36.0 28.8 4.4 -69.5 41.1 
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